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Drill  screw  having  cutting  edges  each  forming  an  arc  curving  to  a  head  side. 

F i g .   I  ©  A  drill  screw  is  composed  of  a  drill  portion  (11) 
on  a  tip  of  the  drill  screw,  a  threaded  portion  (12) 
succeeding  to  the  drill  portion  (11)  and  a  head  (13) 
succeeding  to  the  threaded  portion  (12)  whereby  a 
ridge  (14)  on  the  threaded  portion  (12)  threads  into 
an  inside  wall  of  a  hole  while  the  drill  portion  (11) 
drills  through  a  punctured  object.  The  drill  screw  has 
cutting  edges  leading  from  both  ends  of  a  chisel 
positioned  at  the  center  of  the  tip  of  the  drill  screw. 
Each  of  the  cutting  edges  forms  an  arc  curving  to  a 
head  side  in  an  axial  direction  of  the  drill  screw. 
Also,  a  shape  of  each  of  the  cutting  edges  forms  an 
arc  curving  to  a  back  in  a  rotational  direction  of  the 
drill  screw. 
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BACKGROUND  OF  THE  INVENTION ridge  on  the  threaded  portion  threads  into  an  inside 
wall  of  a  hole  while  the  drill  portion  drills  through  a 
punctured  object,  said  drill  screw  having  cutting 
edges  leading  from  both  ends  of  a  chisel  posi- 

5  tioned  at  the  center  of  the  tip  of  the  drill  screw 
each  forming  an  arc  curving  to  a  head  side  in  an 
axial  direction  of  the  drill  screw. 

In  the  present  invention,  the  shape  of  the  cut- 
ting  edge  forms  an  arc  curving  towards  the  head, 

w  i.e.,  the  back  in  the  axial  direction.  Therefore,  the 
cutting  load  per  unit  length  of  cutting  edge  is  less 
than  that  occurring  when  the  shape  of  the  cutting 
edge  is  a  straight  line.  Furthermore,  because  the 
shape  of  the  cutting  edge  forms  an  arc  curving 

75  towards  the  back  in  the  axial  direction,  the  slope 
with  respect  to  the  axis  of  the  curved  cutting  edge 
is  less  at  the  center  portion  and  greater  at  the 
circumference  portion  when  compared  with  a  con- 
ventional  straight  cutting  edge.  On  the  other  hand, 

20  the  rotational  speed  of  the  drill  screw  is  slow  at  the 
center  portion  and  fast  at  the  circumferential  por- 
tion.  Thus,  because  the  slope  to  the  axis  of  the 
cutting  edge  at  the  center  portion  where  the  rota- 
tional  speed  is  slow  is  less  than  that  of  a  conven- 

25  tional  drill  screw,  the  cutting  load  is  significantly 
decreased  at  the  center  portion.  It  is  to  be  noted 
that  the  slope  to  the  axis  of  the  cutting  edge  at  the 
outside  circumference  portion  is  greater  than  that 
of  a  conventional  drill  screw,  but  because  the  rota- 

30  tional  speed  is  greater  at  the  outside  circumference 
portion,  there  is  not  a  significant  increase  in  the 
cutting  load.  As  a  result,  the  cutting  load  of  the 
overall  cutting  edge  is  less  than  when  the  cutting 
edge  forms  a  straight  line.  Therefore,  the  cutting 

35  load  acting  on  the  cutting  edge  is  significantly 
reduced  from  that  of  a  conventional  cutting  edge, 
and  a  hole  can  be  easily  opened  in  the  work  piece 
by  rotation  of  the  drill  screw. 

It  is  preferable  that  a  shape  of  the  cutting 
40  edges  forms  an  arc  curving  to  a  back  in  a  rotational 

direction  of  the  drill  screw. 
In  the  case  that  the  shape  of  the  cutting  edge 

forms  an  arc  curving  towards  the  back  in  the  direc- 
tion  of  rotation,  and  the  cutting  edge  slopes  in  the 

45  direction  of  cutting  edge  advance  (i.e.,  the  direction 
of  rotation),  the  vertical  component  of  the  cutting 
load  acting  on  the  cutting  edge  is  decreased,  and  a 
hole  can  be  drilled  even  more  easily. 

Furthermore,  it  is  preferable  that  a  shape  of  the 
50  chisel  forms  an  arc  curving  to  the  head  side  in  the 

axial  direction. 
When  the  shape  of  the  chisel  forms  an  arc 

curving  towards  the  back  in  the  axial  direction,  both 
ends  of  the  chisel  cut  sharply  towards  the  forwards 

55  due  to  the  combined  effect  of  the  shape  of  the 
cutting  edges  leading  from  both  ends  of  the  chisel 
also  forming  an  arc  curving  towards  the  back  in  the 
axial  direction.  Therefore,  even  when  the  drill  screw 

The  present  invention  relates  to  an  improve- 
ment  of  a  drill  screw. 

Drill  screws  are  self-tapping  screws  used  to 
hold  two  members  together  by  means  of  drill  por- 
tions  which  pierces  said  two  portions,  ridges  of 
threaded  portion  following  the  drill  portions  thread- 
ing  into  holes  so  formed  and  heads. 

The  drill  portion  on  a  conventional  drill  screw  is 
shaped  as  shown  in  Fig.  4  which  is  an  enlarged 
view  of  the  drill  portion.  A  chisel  1  to  set  the 
position  of  the  drill  screw  to  the  work  piece  is 
provided  at  the  center  tip  of  this  drill  screw.  This 
chisel  1  is  formed  by  the  intersection  of  two  rela- 
tive  planes  2  (only  one  of  which  is  shown  in  Fig.  4) 
having  a  specific  angle  to  the  axis  of  the  drill 
screw.  The  shape  of  the  chisel  forms  a  line  per- 
pendicular  to  the  axis.  In  addition,  cutting  edges  3 
and  4  following  off  ends  1a  and  1b  of  the  chisel  1 
extend  in  a  straight  line  towards  outside  face  5  of 
the  drill  screw,  forming  a  general  line  of  a  conical 
shape  centering  on  the  axis  of  the  drill  screw. 

A  conventional  drill  screw  thus  described  has 
the  following  problems.  Specifically,  when  a  hole  is 
opened  in  a  work  piece  by  the  drill  screw,  a  cutting 
load  is  applied  to  cutting  edges  3  and  4.  For  any 
given  material,  if  the  angles  of  rakes  of  these 
cutting  edges  are  the  same,  the  cutting  loads  at 
this  time  increase  as  the  lengths  of  the  cutting 
edges  3  and  4  increase.  In  other  words,  the  cutting 
load  applied  to  the  drill  screw  is  dependent  upon 
the  diameter  of  the  drill  screw.  As  a  result,  there  is 
a  limit  to  the  diameter  of  the  drill  screw  which  is 
manually  drillable,  and  the  problem  exists  that  drill 
screws  with  diameters  greater  than  or  equal  to  6.3 
mm  cannot  be  manually  drilled  in  to  a  work  piece. 

In  addition,  in  environments  with  poor  working 
conditions,  it  often  occurs  that  the  drill  screw  can- 
not  be  held  perpendicular  to  the  surface  of  the 
work  piece,  thus  causing  the  drill  screw  to  enter  at 
an  angle.  In  such  cases,  it  is  very  hard  for  the 
chisel  1  to  bite  the  work  piece  at  the  specified 
location.  As  a  result,  the  reaction  force  of  the  work 
piece  causes  the  tip  of  the  drill  screw  to  slide, 
causing  the  drill  screw  to  walk  across  the  surface 
without  fixing  the  position  of  the  drill  hole. 

SUMMARY  OF  THE  INVENTION 

Therefore,  the  object  of  the  present  invention  is 
to  provide  a  drill  screw  with  good  cutting  char- 
acteristics  resistant  to  staggering. 

In  order  to  accomplish  the  above  object,  the 
present  invention  provides  a  drill  screw  comprising 
a  drill  portion  on  a  tip  of  the  drill  screw,  a  threaded 
portion  succeeding  to  the  drill  portion  and  a  head 
succeeding  to  the  threaded  portion  whereby  a 
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cannot  be  held  vertically  to  the  surface  of  the  work 
piece  and  is  therefore  at  an  angle  to  said  surface, 
either  end  of  the  chisel  can  easily  bite  the  work 
piece,  and  the  position  of  the  drill  screw  can  be 
easily  fixed. 

Moreover,  preferably,  rake  faces  of  the  cutting 
edges  are  formed  in  two  stages  in  the  axial  direc- 
tion,  a  rake  angle  in  the  axial  direction  on  a  tip  side 
being  greater  than  a  rake  angle  in  the  axial  direc- 
tion  on  the  head  side. 

In  this  case,  a  large  rake  angle  in  the  axial 
direction  can  be  obtained  without  making  the  slope 
of  the  rake  face  greater  than  that  of  a  conventional 
drill  screw,  and  a  hole  can  be  easily  opened  in  the 
work  piece. 

To  sum  up,  the  effects  of  the  present  invention 
are  as  follows. 

A  drill  screw  according  to  the  present  invention 
reduces  the  cutting  load  acting  on  the  cutting  edge 
and  improves  cutting  performance.  Thus,  worker 
fatigue  is  reduced  and  this  drill  screw  is  particularly 
effective  in  poor  working  conditions  because  cut- 
ting  performance  is  good. 

In  addition,  a  drill  screw  according  to  the 
present  invention  further  improves  cutting  perfor- 
mance  because  the  shape  of  the  cutting  edge 
forms  an  arc  curving  to  the  back  in  the  direction  of 
rotation. 

Furthermore,  in  a  drill  screw  according  to  the 
present  invention,  because  the  shape  of  the  chisel 
forms  an  arc  curving  to  the  back  in  the  axial 
direction,  this  in  combination  with  the  shape  of  the 
cutting  edge  forming  an  arc  curving  to  the  back  in 
the  axial  direction  causes  both  ends  of  the  chisel  to 
cut  sharply  to  the  forwards.  Therefore,  even  if  the 
drill  screw  is  at  an  angle  to  the  surface  of  the  work 
piece,  the  chisel  easily  bites  into  the  work  piece 
and  cannot  easily  walk  along  the  surface.  Thus,  a 
drill  screw  according  to  the  present  invention  is 
particularly  effective  in  poor  working  conditions  be- 
cause  the  tip  does  not  walk  and  cutting  perfor- 
mance  is  good. 

Furthermore,  because  the  rake  angle  at  the  tip 
of  the  rake  face  is  formed  greater  than  the  rake 
angle  at  the  base  side  in  a  drill  screw,  the  rake 
angle  of  the  tip  only  can  be  made  larger  while 
holding  the  slope  of  the  cutting  edge  at  the  base 
approximately  equal  to  the  rake  angle  of  a  conven- 
tional  drill  screw.  As  a  result,  the  rake  angle  of  the 
cutting  edge  can  be  increased,  and  the  cutting  load 
can  be  further  reduced. 

Thus,  because  the  tip  does  not  walk  and  cut- 
ting  performance  is  good,  worker  fatigue  is  low  and 
the  drill  screw  is  ideally  suited  to  use  in  poor 
working  conditions. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  become  more  fully 
understood  from  the  detailed  description  given 
hereinbelow  and  the  accompanying  drawings  which 
are  given  by  way  of  illustration  only,  and  thus  are 

5  not  limitative  of  the  present  invention,  and  wherein: 
Fig.  1  is  an  external  view  of  a  preferred  embodi- 
ment  of  a  drill  screw  according  to  the  present 
invention; 
Fig.  2  is  an  enlarged  front  view  of  a  drill  portion 

w  in  Fig.  1; 
Fig.  3  is  an  enlarged  side  view  of  the  drill 
portion  in  Fig.  1; 
Fig.  4  is  an  enlarged  view  of  a  drill  portion  in  a 
conventional  drill  screw. 

75 
DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Before  the  description  of  the  present  invention 
20  proceeds,  it  is  to  be  noted  that  like  parts  are 

designated  by  like  reference  numerals  throughout 
the  accompanying  drawings. 

Referring  now  to  Fig.  1,  this  drill  screw  com- 
prises  a  drill  portion  11,  a  threaded  portion  12,  and 

25  a  head  13,  and  may  be  used  as  follows  to  fasten 
multiple  metal  sheets  together.  Specifically,  the  drill 
portion  11  of  the  above  drill  screw  is  pressed 
against  the  surface  of  the  first  metal  sheet,  and  the 
head  13  is  turned.  Rotation  of  the  head  causes  the 

30  drill  portion  11  to  pierce  a  hole  in  the  multiple 
metal  sheets  layered  together,  and  the  thread  ridge 
14  on  the  threaded  portion  12  threads  in  along  the 
inside  wall  of  the  drilled  hole.  The  multiple  metal 
sheets  are  thus  fastened  together  by  tightening  the 

35  drill  screw. 
Figs.  2  and  3  are  enlarged  views  of  the  drill 

portion  11  of  the  above  drill  screw;  Fig.  2  is  a  front 
view,  and  Fig.  3  is  a  side  view.  The  shape  of  the 
chisel  21  of  the  drill  screw  in  the  present  invention 

40  is  an  arc  curving  towards  the  back  in  the  axial 
direction.  Furthermore,  the  cutting  edges  22,  23, 
which  lead  off  from  both  ends  21a,  21b  of  the 
chisel  21  towards  the  outside  surface  26  of  the  drill 
screw,  each  form  an  arc  curving  towards  the  back 

45  in  the  axial  direction  as  shown  in  Fig.  2,  and 
additionally  form  an  arc  curving  to  the  back  in  the 
direction  of  rotation  as  shown  in  Fig.  3. 

As  thus  described,  while  the  chisel  21  forms  an 
arc  curving  to  the  back  in  the  axial  direction,  the 

50  cutting  edges  22,  23  also  each  form  an  arc  curving 
to  the  back  in  the  axial  direction.  As  a  result,  the 
ends  21a,  21b  of  the  chisel  21  thus  cut  sharply  to 
the  forward.  Thus,  even  when  the  drill  screw  cannot 
be  held  perpendicularly  to  the  surface  of  the  work 

55  piece,  the  sharply  cut  end  21a  or  21b  of  the  chisel 
21  can  easily  catch  the  surface  of  the  work  piece, 
thereby  enabling  the  chisel  21  to  easily  bite  into 
the  work  piece.  Therefore,  even  in  poor  working 
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conditions  where  the  drill  screw  is  unavoidably 
placed  at  a  slope  to  the  surface  of  the  work  piece, 
the  drill  screw  will  not  walk  across  the  surface  and 
the  position  of  the  hole  can  be  easily  fixed. 

In  addition,  the  cutting  edges  22,  23  form  an 
arc  curving  towards  the  back  in  the  axial  direction 
and  in  the  direction  of  rotation.  By  being  thus 
formed,  the  length  along  the  edge  of  the  cutting 
edges  22,  23  can  be  made  longer  than  that  when 
the  cutting  edges  22,  23  form  a  straight  line.  There- 
fore,  the  cutting  load  per  unit  length  of  the  cutting 
edges  22,  23  can  be  reduced  as  compared  with 
that  of  a  conventional  straight  cutting  edges.  More- 
over,  because  the  cutting  edges  22,  23  form  an  arc 
curving  to  the  back  in  the  axial  direction,  the  slope 
of  the  curved  cutting  edges  22,  23  to  the  axis  is 
less  at  the  center  than  that  formed  by  a  conven- 
tional  straight  cutting  edge.  On  the  other  hand,  the 
slope  of  the  cutting  edges  22,  23  to  the  axis  is 
greater  at  the  outside  than  that  formed  by  a  con- 
ventional  straight  cutting  edge.  Also,  the  rotational 
speed  of  the  drill  screw  is  slow  at  the  center  and 
fast  at  the  outside  circumference. 

Thus,  because  the  slope  to  the  axis  of  the 
cutting  edges  22,  23  at  the  center  where  the  rota- 
tional  speed  is  slow  is  smaller  than  that  in  a  con- 
ventional  drill  screw,  the  cutting  load  acting  at  the 
center  of  the  cutting  edges  22,  23  is  also  signifi- 
cantly  reduced.  On  the  other  hand,  the  slope  of  the 
cutting  edges  22,  23  to  the  axis  at  the  outside 
circumference  is  greater  than  that  in  a  conventional 
drill  screw.  However,  because  the  rotational  speed 
is  fast  at  the  outside  circumference,  the  cutting 
load  is  not  increased  by  a  proportional  degree.  As 
a  result,  the  cutting  load  applied  overall  to  the 
cutting  edges  22,  23  can  be  made  less  than  that 
occurring  with  a  straight  cutting  edge. 

By  thus  reducing  the  cutting  load  acting  on  the 
cutting  edges  22,  23,  the  cutting  performance  of 
the  drill  screw  can  be  greatly  improved. 

Furthermore,  by  shaping  the  cutting  edges  22, 
23  to  form  an  arc  curving  to  the  back  in  the 
rotational  direction,  the  cutting  edges  22,  23  are 
sloped  at  a  given  angle  to  the  direction  of  advance 
(direction  of  rotation)  of  the  cutting  edges  22,  23. 
As  a  result,  the  vertical  component  of  the  cutting 
load  to  the  cutting  edges  22,  23  can  be  reduced, 
and  cutting  performance  can  be  further  improved. 

Moreover,  the  following  effects  are  obtained  by 
forming  the  cutting  edges  22,  23  as  arcs  curving  to 
the  back  in  the  axial  direction.  Specifically,  with  a 
conventional  drill  screw,  the  cutting  edges  3,  4 
form  an  obtuse  angle  to  the  outside  surface  5  as 
shown  in  Fig.  4  because  the  cutting  edges  3,  4 
form  straight  lines.  Therefore,  as  the  chisel  1  of  the 
drill  screw  pierces  the  work  piece  and  the  edges 
3a,  4a  on  the  outside  of  the  cutting  edges  3,  4 
approach  the  back  of  the  work  piece,  the  diameter 

of  the  hole  rapidly  approaches  the  diameter  of  the 
drill  screw,  and  a  minimal  amount  of  uncut  material 
remains  immediately  before  the  edges  3a,  4a  of 
the  cutting  edges  3,  4  penetrate  through  to  the 

5  back.  This  remaining  minimal  uncut  material  is  thus 
forced  to  the  outside  of  the  hole  by  shear  pressure 
resulting  from  the  force  applied  to  the  drill  screw  in 
the  axial  direction,  resulting  in  burrs  on  the  back  of 
the  work  piece. 

w  On  the  other  hand,  the  cutting  edges  22,  23 
each  form  an  arc  curved  to  the  back  in  the  axial 
direction  in  a  drill  screw  according  to  the  present 
invention.  Therefore,  the  cutting  edges  22,  23  form 
a  near  perpendicular  angle  to  the  outside  surface 

75  26  as  shown  in  Fig.  2.  As  a  result,  the  uncut 
material  remaining  immediately  before  the  ends 
22a,  23a  of  the  cutting  edges  22,  23  penetrate  to 
the  back  is  greater  than  that  when  the  angle  of  the 
cutting  edges  to  the  outside  surface  26  is  an  ob- 

20  tuse  angle.  As  a  result,  the  last  remaining  uncut 
material  is  harder  to  push  through  to  the  back,  and 
it  is  therefore  cut  by  the  cutting  edges  22,  23.  In 
other  words,  burrs  do  not  occur  at  the  back  of  the 
work  piece  with  a  drill  screw  according  to  the 

25  present  invention. 
Thus,  a  special  case  of  the  formation  of  the 

cutting  edges  22,  23  wherein  each  forms  an  arc 
curving  to  the  back  in  the  axial  direction  is  that 
case  wherein  the  angle  of  the  cutting  edge  to  the 

30  outside  surface  is  an  acute  angle.  In  this  case, 
even  if  the  end  of  the  cutting  edge  on  the  outside 
in  the  radial  direction  approaches  the  back  of  the 
work  piece,  the  diameter  of  the  hole  does  not 
rapidly  approach  the  diameter  of  the  drill  screw. 

35  Rather,  the  outside  ends  of  the  cutting  edge  in  the 
radial  direction  reach  the  back  of  the  work  piece 
before  that  part  of  the  cutting  edge  inside  and  near 
these  outside  ends.  Therefore,  before  the  last  re- 
maining  uncut  material  is  pushed  outside  the  hole 

40  by  the  shear  pressure  from  the  drill  screw,  the 
uncut  material  is  cut  out  by  the  outside  edges  of 
the  cutting  edge,  and  burrs  thus  do  not  occur  at 
the  back  of  the  work  piece. 

In  addition,  cutting  performance  is  improved  in 
45  the  present  invention  as  described  below. 

Specifically,  the  rake  angle  /3  (hereinafter  sim- 
ply  rake  angle)  in  the  axial  direction  of  the  rake 
face  24  (only  one  side  shown  in  Fig.  3)  forming  one 
face  of  cutting  edges  22,  23  is  changed  to  an  even 

50  larger  rake  angle  a  at  a  point  25  near  the  cutting 
edge  tip.  This  makes  it  possible  to  obtain  a  large 
rake  angle  a  only  at  the  cutting  edge  tip  while 
holding  the  slope  to  the  axial  direction  at  the  bot- 
tom  side  of  the  rake  face  24  at  an  angle  approxi- 

55  mately  equal  to  the  rake  angle  (e.g.,  /3)  of  a  con- 
ventional  drill  screw.  Therefore,  cutting  perfor- 
mance  can  be  further  improved  with  a  rake  face  on 
the  bottom  side  having  a  slope  approximately 
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equal  to  a  conventional  drill  screw. 
Because  cutting  performance  is  good  with  a 

large  rake  angle  a,  the  uncut  material  remaining 
immediately  before  the  ends  22a,  23a  of  the  cut- 
ting  edges  22,  23  penetrate  to  the  back  can  be 
easily  cut,  thus  contributing  greatly  to  the  preven- 
tion  of  formation  of  burrs  by  the  uncut  material. 

As  described  hereinabove,  the  cutting  edges 
22,  23  in  a  drill  screw  according  to  the  present 
invention  each  form  an  arc  curving  to  the  back  in 
the  axial  and  rotational  directions.  Therefore,  the 
cutting  load  applied  to  the  cutting  edges  22,  23  can 
be  reduced  and  the  cutting  performance  of  the  drill 
screw  can  be  improved. 

Furthermore,  the  shape  of  the  chisel  21  also 
forms  an  arc  curving  to  the  back  in  the  axial 
direction.  This  combined  with  the  shape  of  the 
cutting  edges  22,  23  being  an  arc  curving  to  the 
back  in  the  axial  direction  causes  the  ends  21a, 
21b  of  the  chisel  21  to  cut  sharply  to  the  advancing 
direction.  Therefore,  even  if  the  drill  screw  is  at  an 
angle  to  the  surface  of  the  work  piece,  the  chisel 
21  can  easily  bite  the  work  piece  and  the  drill 
screw  be  thus  positioned,  thus  preventing  the  drill 
screw  from  walking  across  the  surface  of  the  work 
piece.  Moreover,  a  large  rake  angle  a  can  be 
obtained  by  changing  the  rake  angle  of  the  rake 
face  24  to  a  large  rake  angle  near  the  tip  but 
without  increasing  the  slope  at  the  base  of  the 
cutting  edge  22.  Therefore,  cutting  performance 
can  be  further  improved,  thus  improving  work  effi- 
ciency. 

The  cutting  performance  of  the  drill  screw  is 
thus  greatly  improved  with  the  present  invention  by 
forming  the  cutting  edges  22,  23  of  the  drill  screw 
as  arcs  curving  to  the  back  in  the  axial  and  rota- 
tional  directions  and  making  the  rake  angle  a  great- 
er  than  that  in  a  conventional  drill  screw  as  de- 
scribed  hereinabove.  As  a  result,  whereas  6.3  mm 
was  the  maximum  diameter  manually  drillable  with 
a  conventional  drill  screw,  the  present  invention 
makes  it  possible  to  manually  drill  a  drill  screw  up 
to  8  mm  diameter. 

Furthermore,  because  a  drill  screw  according 
to  the  present  invention  does  not  walk  and  has 
good  cutting  performance,  worker  fatigue  is  re- 
duced,  and  this  drill  screw  may  be  considered 
most  ideally  suited  to  poor  working  conditions. 

The  shapes  of  the  chisel  21  and  the  cutting 
edges  22,  23  in  a  drill  screw  according  to  the 
present  invention  are  simple  arcs  curving  to  the 
back  in  the  axial  and  rotational  directions  with  the 
angle  of  the  rake  face  24  changing  only  at  the  tip. 
Therefore,  the  cutting  edges  22,  23  can  be  easily 
formed  by  cold  forging  using  two  symmetrical  tools 
each  with  matching  rake  faces. 

As  shown  in  Fig.  2,  the  two  faces  27  (only  one 
side  shown  in  Fig.  2)  leading  to  both  ends  of  and 

forming  the  chisel  21  are  concave  faces,  but  this 
invention  shall  not  be  so  limited.  Essentially,  it  is 
sufficient  if  the  shape  of  the  chisel  21  is  a  surface 
forming  an  arc  curving  to  the  back  in  the  axial 

5  direction. 
The  invention  being  thus  described,  it  will  be 

obvious  that  the  same  may  be  varied  in  many 
ways.  Such  variations  are  not  to  be  regarded  as  a 
departure  from  the  spirit  and  scope  of  the  inven- 

w  tion,  and  all  such  modifications  as  would  be  ob- 
vious  to  one  skilled  in  the  art  are  intended  to  be 
included  within  the  scope  of  the  following  claims. 

Reference  signs  in  the  claims  are  intended  for 
better  understanding  and  shall  not  limit  the  scope. 

75 
Claims 

1.  A  drill  screw  comprising  a  drill  portion  (11)  on 
a  tip  of  the  drill  screw,  a  threaded  portion  (12) 

20  succeeding  to  the  drill  portion  (11)  and  a  head 
(13)  succeeding  to  the  threaded  portion  (12) 
whereby  a  ridge  (14)  on  the  threaded  portion 
(12)  threads  into  an  inside  wall  of  a  hole  while 
the  drill  portion  (11)  drills  through  a  punctured 

25  object, 
said  drill  screw  having  cutting  edges 

(22,23)  leading  from  both  ends  of  a  chisel  (21) 
positioned  at  the  center  of  the  tip  of  the  drill 
screw  each  forming  an  arc  curving  to  a  head 

30  side  in  an  axial  direction  of  the  drill  screw. 

2.  A  drill  screw  according  to  Claim  1  wherein  a 
shape  of  the  cutting  edges  (22,23)  forms  an 
arc  curving  to  a  back  in  a  rotational  direction  of 

35  the  drill  screw. 

3.  A  drill  screw  according  to  Claim  1  wherein  a 
shape  of  the  chisel  (21)  forms  an  arc  curving 
to  the  head  side  in  the  axial  direction. 

40 
4.  A  drill  screw  according  to  Claim  2  wherein  a 

shape  of  the  chisel  (21)  forms  an  arc  curving 
to  the  head  side  in  the  axial  direction. 

45  5.  A  drill  screw  according  to  Claim  1  wherein  rake 
faces  (24)  of  the  cutting  edges  (22,23)  are 
formed  in  two  stages  in  the  axial  direction,  a 
rake  angle  (a)  in  the  axial  direction  on  a  tip 
side  being  greater  than  a  rake  angle  (/3)  in  the 

50  axial  direction  on  the  head  side. 

6.  A  drill  screw  according  to  Claim  2  wherein  rake 
faces  (24)  of  the  cutting  edges  (22,23)  are 
formed  in  two  stages  in  the  axial  direction,  a 

55  rake  angle  (a)  in  the  axial  direction  on  a  tip 
side  being  greater  than  a  rake  angle  (/3)  in  the 
axial  direction  on  the  head  side. 

45 
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7.  A  drill  screw  according  to  Claim  3  wherein  rake 
faces  (24)  of  the  cutting  edges  (22,23)  are 
formed  in  two  stages  in  the  axial  direction,  a 
rake  angle  (a)  in  the  axial  direction  on  a  tip 
side  being  greater  than  a  rake  angle  (/3)  in  the  5 
axial  direction  on  the  head  side. 

8.  A  drill  screw  according  to  Claim  4  wherein  rake 
faces  (24)  of  the  cutting  edges  (22,23)  are 
formed  in  two  stages  in  the  axial  direction,  a  w 
rake  angle  (a)  in  the  axial  direction  on  a  tip 
side  being  greater  than  a  rake  angle  (/3)  in  the 
axial  direction  on  the  head  side. 

75 
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